In present paper we introduce the concept of a new g-monotone mapping and define the notions of n-fixed point and n-coincidence point and prove some related theorems for nonlinear contractive mappings in partially ordered complete metric spaces. Our results are generalization of the main results of Lakshmikantham andĆirić (Nonlinear Anal. 70:4341-4349, 2009) and include several recent developments. Moreover, we give an example to support our results. MSC: Primary 47H10; secondary 54H25; 34B15
Introduction and preliminaries
The notion of a coupled fixed point is introduced by Bhaskar 
Definition . (See [])
Let F : X × X → X and g : X → X be mappings. F is said to have the mixed g-monotone property if F is monotone g-non-decreasing in its first argument and is monotone g-non-increasing in its second argument, that is, for any x, y ∈ X,
It is clear that Definition . reduces to Definition . when g is an identity mapping.
Theorem . (See [])
Assume that there is a function ϕ : [, +∞) → [, +∞) with ϕ(t) < t and lim r→t + ϕ(r) < t for each t > , and also suppose that F : X × X → X and g : X → X are mappings such that F has the mixed g-monotone property and 
Recently, Berinde and Borcut [] introduced the following partial order on the product space X  = X × X × X:
We say that F has the mixed monotone property if F(x, y, z) is monotone non-decreasing in x and z, and it is monotone non-increasing in y, i.e., for any x, y, z ∈ X,
Also suppose either (a) F is continuous, or (b) X has the following property:
(ii) If a non-increasing sequence {y n } → y, then y n ≥ y for all n. http://www.fixedpointtheoryandapplications.com/content/2013/1/111
If there exist x  , y  , z  ∈ X such that
The following concept of an n-fixed point was introduced by Eshaghi and Ramezani []. We suppose, as in [] , that k is a positive integer (odd or even) and that the product space
is endowed with following partial order:
be a continuous mapping having the mixed monotone property on X. Assume that there exist {j
In this paper, we present the new k-fixed point, and by defining the notion of a new g-monotone mapping, the existence of a k-coincidence point and the uniqueness of a common k-fixed point are obtained. Our definitions are thoroughly different from the ones in [, ]. http://www.fixedpointtheoryandapplications.com/content/2013/1/111
The main results
Definition . Let X be a non-empty set, and let F : X k → X be a given mapping (k ≥ ).
Definition . Let X be a non-empty set, and let g : X → X and F : X k → X (k ≥ ) be two given mappings. F is said to have the new g-monotone property if F is monotone g-non-decreasing in its first argument. That is, for any (
Definition . Let X be a non-empty set, and let g : X → X and F :
Note that if g is an identity mapping, then Definition . reduces to Definition ..
Definition . Let X be a non-empty set, and let g : X → X and F : X k → X (k ≥ ) be two given mappings. We say F and g are commutative if 
Also suppose that either (a) F is continuous, or (b) X has the following property:
That is, F and g have a k-coincidence point.
We claim that
We prove (.) by induction. Note that by (.), (.) we have
for all i ∈ , , . . . , k  .
Suppose that (.) is true for some n. Thus (.) is true. We denote
We will show that
By (.), (.) and (.), we have d g x n+ i
, g x
Summing, we get
If for some n we have δ n = , then δ n+ = ; otherwise, δ n >  for all n ∈ N, then
Hence {δ n } is a non-increasing sequence which is bounded below ( ≤ δ n ), then there exits some δ ≥  such that
We will show that δ = . If for some n, δ n = , it is obvious; otherwise, suppose that δ > . Keeping in mind that lim r→t + ϕ(r) < t (for all t > ) and taking the limit as δ n → δ of both sides of (.), we have
which is contradiction. Thus δ = , that is,
Now, we will show that {g(x n i )} n∈N for all i ∈ {, , . . . , k} is a Cauchy sequence. Suppose, on the contrary, that at least one of {g(x n i )} (i ∈ {, , . . . , k}) is not Cauchy. So, there exists >  for which we can find sub-sequences {g(x
We can choose n(l), corresponding to m(l), such that it is the smallest integer satisfying (.) and
Due to (.), (.) and by using the triangle inequality, we have
Taking l → ∞ in (.) and using (.), we have
That is a contradiction. Therefore {g(x n i )} for all i ∈ {, , . . . , k} are Cauchy sequences. Since X is a complete metric space, there exist
for all i ∈ {, , . . . , k}. Due to the continuity of g, (.) implies that
By (.) and the commutativity of F and g, we have
for all i ∈ {, , . . . , k}. We will show that
We consider the following two cases. Case I: The assumption (a) holds. Then by (.), (.) and (.), we have
for all i ∈ {, , . . . 
Thus by (.), (.) and the triangle inequality,
for all i ∈ {, , . . . , k}. Taking the limit as n → ∞, by (.) and the fact that ϕ() = , we
Hence we proved that F and g have a k-coincidence point. 
and suppose either (a) F is continuous, or (b) X has the following property:
That is, F and g have a k-coincidence point.
Proof It follows from Theorem . by putting ϕ(t) = l · t for l ∈ [, ).
It is easy to check that F satisfies Corollary . by taking ϕ(t) = t  and g = id X . If k is an odd positive integer, then
is the k-fixed point of F, and if k is an even positive integer, then
Theorem . In addition to the hypothesis of Theorem ., suppose that for every
is comparable to
and 
